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FIBER OPTIC LIGHTED INSTRUMENT PANEL 



FIELD OF THE INVENTION 

[0001] The present invention relates generally to instrument 

panels for vehicles and, more specifically to an optical fiber lighted instrument 
panel for a vehicle. 

DESCRIPTION OF THE RELATED ART 

[0002] It is known to provide an instrument panel for a vehicle 

such as a motor vehicle. The instrument panel extends laterally across an 
occupant compartment of the motor vehicle in front of seated occupants 
therein. The instrument panel typically includes a number of gages such as a 
speedometer. These gages may be illuminated by backlighting with 
incandescent lamps disposed behind the gages. The illuminating lamps and 
other hardware in these configurations may be difficult to service and may use 
a significant amount of electricity. 

[0003] It is also known that optical fiber light cables are used for 

high-speed communication and data transmission. These optical fiber light 
cables usually consist of a core, cladding, and a protective jacket. The core 
has a higher refractive index than that of the cladding so that the light is 
confined within the core if the incident angle is less than the critical angle. 

[0004] U.S. Patent Number 6,206,533 ("the '533 patent") 
discloses the use of an optical fiber light cable to provide illumination to a 
vehicle instrument panel. The '533 patent teaches the scratching or removal 
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of the optical fiber cable cladding layer in previously cladded areas as desired 
to emit light to illuminate the instrument panel. The cable is arranged in such 
a manner as to meet the requirements for the panel. The process disclosed 
in the '533 patent requires significant manipulation of the optical fiber cable in 
order to scratch or remove the cable cladding. This manual manipulation may 
lead to potential damage to the cable and larger than necessary 
manufacturing costs stemming from cables damaged by manipulation. 

[0005] There is a need in the art to provide an improved optical 

fiber lighted instrument panel for a vehicle. Also, there is a need in the art to 
provide an improved optical fiber light cable to illuminate an instrument panel 
for a vehicle. Further, there is a need in the art to eliminate the inefficiencies 
associated with the backlighting of an instrument panel. 

BRIEF SUMMARY OF THE INVENTION 

[0006] The present invention relates to an improved method of 

fabricating the optical fiber cable and methods to achieve uniform light 
characteristics throughout portions of the optical fiber cable. 

[0007] In one aspect of the present invention, the optical fiber 

cable used to provide the light source for the vehicle instrument panel is 
manufactured to include an aperture defined in the cladding layer of the cable 
to expose the core of the optical fiber cable, which will allow light to emit from 
the cable and provide light to the vehicle instrument panel. While the prior art 
requires the scratching or removal of the cladding layer to form the aperture, 



the aperture in the current invention is formed by employing the 
manufacturing equipment to selectively apply the cladding layer in areas to 
form a predetermined aperture during the original manufacture of the cable. 

[0008] In another aspect of the present invention, high-refractive 

index paint may be applied to predetermined areas of the cladding aperture to 
increase the amount of light that will emit from the optical fiber cable. The 
high-refractive index paint can be mixed with dyes that will fluoresce or 
phosphoresce when exposed to light. The application of paint and/or dye 
allows the design of an instrument panel that emits a uniform light intensity 
from the optical fiber cable source. Also, the different areas of the optical fiber 
cable can be painted with different paint colors or dyes to cause different 
portions of the instrument panel to be illuminated by light of assorted colors 
from the same optical fiber cable. 

[0009] In another aspect of the present invention a wheel 

consisting of different colored filters may be placed between the light source 
and the inlet of the optical fiber cable. Each of the filters will be chosen to 
allow only certain colors of light to pass, allowing the same light source and 
cable to produce different colors of light. The filter color wheel can be 
controlled by the vehicle occupant using any mechanical or electrical method 
as is known in the art. 



BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS 



[0010] FIG. 1 is an elevational view of a optical fiber lighted 

instrument panel, according to the present invention; 

[001 1] FIG. 2 is an enlarged elevational view of a portion of the 

optical fiber lighted instrument panel if FIG. 1; 

[0012] FIG. 3 is a sectional view taken along line 3 --3 of FIG. 2; 

[0013] FIG. 4 is a longitudinal view of the aperture created in the 

cladding layer of the optical fiber cable, with high-refractive-index paint 
applied to predetermined areas; 

[0014] FIG. 5 is a cross-sectional view of the optical fiber cable 

with the aperture in the cladding layer; and 

[0015] FIG. 6 is an isometric view of one embodiment of the 

colored filter wheel placed between the light source and the optical fiber 
cable. 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] Referring to the drawings and in particular to FIGS. 1 and 

2, one embodiment of an optical fiber lighted instrument panel 10, according 
to the present invention, is shown for a vehicle (not shown) such as a motor 
vehicle. The optical fiber lighted instrument panel 10 includes an instrument 
panel 12, which extends laterally across an occupant compartment (not 
shown) of the vehicle. The instrument panel 12 includes at least one, or a 
plurality of meters or gages 14 such as a speedometer, tachometer and the 



like as is known in the art. The gages 14 have a gage member 16 and a 
needle 18 pivotally connected to the gage member 16. The gage member 16 
is generally circular in shape and has a plurality of indicia 20 such as numbers 
spaced circumferentially about a periphery thereof. The needle 18 moves or 
pivots in response to a signal from a controller (not shown). It should be 
appreciated that the gages 14 are conventional and known in the art and 
other types of analog and/or non-analog indicators may be implemented. 

[0017] Referring to FIGS. 1 through 3, the optical fiber lighted 

instrument panel 10 also includes an optical fiber light cable 22 disposed 
about a portion of a periphery of the gages 14. The optical fiber light cable 22 
has a core 24, cladding 26 disposed about the core 24 and a protective jacket 
28 disposed about the cladding 26. The optical fiber light cable 22 extends 
longitudinally toward a base of the gage member 16 and circumferentially 
around the periphery of the gage member 16 and longitudinally away from the 
base of the gage member 16. 

[0018] A portion of the circumference of the optical fiber cable 22 

is manufactured by applying a cladding layer 26 that will block light from being 
admitted from said cable and covering only selected portions of the core 24 
thereby defining an aperture 29 along a portion of the length and 
circumference of the cable 22. For example, an aperture 29 may be formed 
with predefined geometry by applying cladding 26 on one portion of the 
circumference and length of the cable 22 as it extends around the 
components of the instrument panel 12 so that light transferred inside the core 
24 is emitted through the aperture 29 to illuminate a desired area 30 of the 



instrument panel 12. The optical fiber cable can be manufactured with more 
than one cladding aperture 29 to allow light emitting from the optical fiber 
cable core 24 to illuminate multiple independent features of the vehicle 
instrument panel 12. The cladding aperture is formed by utilizing the optical 
fiber cable manufacturing equipment to apply the cladding layer 26 in such an 
orientation as to form the predefined aperture 29. For example, a masking 
layer can be applied to areas of the optical cable core that are desired to form 
the cladding aperture that will resist cladding application. Or, in the 
alternative, a co-extrusion molding molding process may be used as known in 
the art. 

[0019] It is important to understand that the particular geometry 

of the predefined aperture 29 created in the cladding layer 26 of the optical 
fiber cable 22 is a function of the size and location of the gages or other 
details in the instrument panel 12, along with the desired intensity and 
direction of the light to be admitted from or to the instrument panel. The 
optica! fiber cable 22 is with predefined aperture 29 can be arranged such that 
the aperture 29 is facing the area of the instrument panel 12 to be illuminated 
30 such that the light that emits from the optical fiber cable core 24 is directed 
to the desired area 30. 

[0020] Referring to FIGS. 4 and 5, in addition to manufacturing 

the optical fiber cable 22 with the cladding aperture 29, high-refractive index 
paint 27 may be applied to the core 24 of the optical fiber cable 22. The paint 
is applied to various predetermined cladding apertures 29 onto the optical 
fiber core 24 to increase the index of refraction at these locations and cause 



more light to be emitted from the optical fiber cable core 24. The paint is 
applied in predetermined sizes, locations, and thicknesses in order to 
enhance the emitted light or create uniform light intensity characteristics to 
light the instrument panel 12 or gage member 16. The high-refractive index 
paint 27 can be applied using any method of applying paint or ink to a surface 
as is known in the art, for example, by stencil printing. It is important to note 
that the particular color, geometry, and thickness of paint applied to the core 
24 of the optical fiber cable 22 will vary depending on design details, such as 
varieties in with respect to the size and geometry of the instrument panel 12 
and the amount of light desired to illuminate the desired area 30. 

[0021] In addition to applying high-refractive index paint 27 to 

the optical fiber cable core 24, in a different embodiment of the invention the 
high-refractive index paint is mixed with a dye that will fluoresce or 
phosphoresce when excited by the optical light from the light source 32. The 
application of high-refractive index paint with different fluorescable or 
phosphorescable dyes will allow the emitted light color to vary along the 
length of the optical fiber cable 22, to allow the same cable 22 to emit different 
colors or intensities from or to different portions of the instrument panel 12. 
Types of dyes that will fluoresce or phosphoresce when exposed to optical 
light are well known in the art. For example, Rhodamines may be used. 

[0022] The optical fiber light cable 22 may be made of a plastic 

or glass material. The optical fiber light cable 22 has a generally circular 
cross-sectional shape and a relatively large diameter. The optical fiber light 
cable 22 may be a single cable with one or a plurality of predetermined 



apertures 29 defined therein or a plurality of cables 22 with one or a plurality 
of predetermined apertures 29 bundled together to form a single cable bundle 
other shapes and configurations are, of course, possible. The optical fiber 
light cable 22 is secured to the instrument panel 12 by suitable means such 
as an adhesive. It should be appreciated that the construction and materials 
for the optical fiber light cable 22 are conventional and known in the art and 
may include materials such as acrylics and polycarbonate. 

[0023] The optical fiber lighted instrument panel 10 includes a 

light source 32 optically connected to at least one end of the optical fiber light 
cable 22. The light source 32 can be a light emitting diode (LED), 
conventional incandescent lamp, a diode laser or the like. The light source 32 
emits light, which travels through the core 24 of the optical fiber light cable 22 
and is emitted from the core 24 through the defined apertures 29. The 
emitted light, as indicated by the arrow in FIG. 3, illuminates the desired area 
30 of the instrument panel 12, for example gage member 16, so that the 
seated occupant can visually read the indicia 20. The light source 32 may in 
turn be connected to a source of power (not shown). 

[0024] The light source 32 may be selectively filtered to produce 

light having different colors for illuminating the instrument panel 12. It should 
be appreciated that more than one light source 32 can be provided and 
attached to one or both ends of the optical fiber light cable 22. It should also 
be appreciated that the light source 32 reduces the cost and weight and 
improves durability of the optical fiber lighted instrument panel 10. 
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[0025] Referring to FIG. 6, one embodiment of the invention 

includes the use of a filter wheel assembly 40. The assembly includes a 
wheel 44 of different colored filters 46 placed in-line between the light source 
32 and the inlet of the optical fiber cable 22. FIG. 6 illustrates the 
embodiment having a wheel that can be rotated about the axis of the wheel 
44 with an electric motor 42 that is controlled by the vehicle occupant from 
inside the vehicle. The color wheel assembly 40 is an important embodiment 
of the invention because it will allow the same light source 32 and cable 22 to 
provide the instrument panel 12 with number of different colors of light. 
Although an electric motor 42 is shown, it is important to understand that the 
color wheel 44 can be controlled by the user by any mechanical or electrical 
method as is known in the art, such as a mechanical linkage or a fluid 
controlled mechanism. 

[0026] The present invention has been described in an 
illustrative manner. It is to be understood that the terminology, which has 
been used is intended to be in the nature of words of description rather than 
of limitation. 

[0027] Many modifications and variations of the present 
invention are possible in light of the above teachings. Therefore, within the 
scope of the appended claims, the present invention may be practiced other 
than as specifically described. 
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